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guting the extreme arid i m m  monthly rnizges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: St. LniE 
Ohispo, 53; Carson City, 50; Pierre, 49;  Winneniucca and  
North Platte, 48; Idaho Palls, Miles City, and Hurou, 47 
The sniallest values were: Key West, 10; Block Island and 
Tatoosh Island, 14; Woods Hole, 15; Nantucket, 17; East- 
port and Jupiter, 19 ; Galveston, Sail Diego, and Astoria, 20 

Among the P . C ~ W I I N  iitniithly rccn!yca the largest were : Wil- 
liston, 72 ; Pierre, 71 ; hliles City, 70; Lander aiid Huroii 
69; Havre, 6s. The siiinllest values were: Key Tirest, 17; 
Tatoosh Islancl, 18 ; Astoria, 35 ; Hatteras, 26 ; C ' U ~ ~ J L I E  
Christi, Sail Diego, niid Fort C'anhy, Si .  

The r r r r * ~ r n ~ u l ( ~ t c t l  ) / I f J / ?  M y  dcpur turcs  from noriiial tenilwrn- 
tures from January 1 to the end of the curreiit iiionth are 
given in the second colnmii o f  tlie following t a l i l p ,  nlid tlit 
average departures are given in the third colnmn for conip;iri- 

from the normal coldition. 
son with the departures of current conditiolis of vrget n t '  1011 

Districts. 

I- ' 

Total. 

_- 
0 

- 1.7 
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Total. 
Districts. 

y$- 
0 

- 0.: 
- 1.; 

Middle Atlantic.. . . . . . . . .  
South Atlantic.. ......... 
East Gulf .................. 
West Gulf ................. 
OhioValley and Tenn.. ... 
Lower Lake..  ............ 
Upper Lake ............... 
North Dakota..  ........... 
upper hfinaissippi ...... 
Missouri Valley ........... 
Northern Slope . .  ......... 
Middle Slope .............. 
Abileile (southern Slope). 
southern Plateau.. ....... 
%fiddle Plateau ........... 
Northern Plateau. ........ 
North Pacific.. ........... 
Middle Pacific.. ........... 
South Pacific .............. 

_ _ _ _ ~  

Lvmer Lake .............. 
North Dahota.. ........... 
Upper hlissiabippi ......... 
kbwiiri  Valley .......... 
Nurthern Slope ........... 
4outhern Plateau. ....... 
Middle Plateau ........... 
North Pacific.. ............ 
&riddle Pacific ............ 

0 + 1.7 

+ i l . S  + 6.5 + 6.0 
+is.4 t 3.1 

+ 6.4 
+?%. S 

+ '.i 

$ ;:: 

*E:: 

y;: 5 

+22. S 

+ 3.: 

+ 1.2 + 3.8 

Inrhea-. + l . W  + 1 . 9  + 1.10 + 0.70 
4 0.d) + 1.50 + 2.70 

1.70 
X2.m 

New England ........... 
Florida Peninsula.. ..... 

Perri.  
10(1 
107 
105 
1ff2 
104 
121 
1.3 
104 
111 

I7lehce. PeTCt. 
New Eu land ............ - 2.50 93 

88 
Suoth Atlantic ........... -11.40 76 
Florida Peuinsula ....... - 4.60 W 
East Gulf ................. - 6.70 86 
West Gulf ................ - 8.10 78 
Ohio Valley and Tenn.. .. - 3..30 92 
Up er Lakes ............. - 2.10 93 

92 
Abilene(southern Slope). - 3.40 85 
Northern Plateau ........ - 1.00 ,W 
South Pacific ............. - 1.30 85 

Middle ft lantic  .......... - 4.60 

d ) d l e  Slope ............. - 1.60 

MOISTURE. 

Tlie qurantity of m o i 6 t u w  in the atmosphere a t  any time 
may be expressed by the weight of  the vapor coexisting 
with the air contained in  a cubic foot of space, or tiy the 
tension or pressure of the vapor, or Ly the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 11. ni., daily, is given in Table I .  

The rate of ( ~ w p r a t i o / L  from a special surface of watei 
011 innsliii at any nioiiieiit determines tlie teml)erntiire of 
the wet-lmlh ther~ii( meter ; an evaporonieter may I )e SCI 
constructed as to give the qucmtity of water evapor~Ltrd 
from a similar surface during tiny interval of time. Such 
an evaporonieter, therefore, would siiiii 1111 or integrate the 
effects of those influences that  deteriiiiiie the temperature 
as given by the wet hnlb;  from this quantity the ( ( rc i*c lc /c  
hiinLidity of the  air during any given interval of time 11iay Ije 

hfeasnrements of evaporation within tlie thernioiiieter 
shelters are difficult to iiiake so as to Ije intercompara1,le a t  
temperatures above ancl b l o w  freezing, and they may be re- 
placed by computations based on the wet-bulb temperatures. 
The absolute aniount of evaporation from natnral surfaces 
not protected from wind, rain, snnshi~ie, and radiation, nrr 
Ijeing made a t  a few experimental stations and will IJe dis- 
cussed in special con tril~utions. 

Beitsiblc tewpercctu lacs.-The sensation of temperature esperi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere clepends not iiierely on the tem- 
perature of the air, but also on its dryness, on tlie velocity 

deduced. 

of the wind, and on the suddenness of atmospheric changes, 
all combined with tlie physiological condition of the observer. 
A satisfactory expression for the relation between atnios- 
pheric conditions a1111 nervous sensations hns not vet been ob- 
tained. 

PRECIPITATION. 
LIn inches and hundredths.1 

The tlixtributioit. o fprcripi tr i t ion for the current month, asde- 
ternlined IJY reports from about 2,500 stations, is exhihited 
on Chart 111. The ~iiinierical details are given in Tables I, 
11, niicl  111. The total precipitation for the current month 
wis heaviest iii Nova Scotia, and also from 6 to 8 inches in 
sninll isvlatrd regions in Lvuisiana ancl Texas and on the 
coast o f  \Vashington. Tlie larger values a t  regular statians 
wrre : Halifax, 15.8; C'harlottetown, 10.4 ; Port Eads, 8.8; 
Sydney, 7.8; Eastport, 7.1 ; Quel)ec, 7.0. 

Dc4ails as to C . T ~ C M ~ P C  precipitation are given in Tables 
SI1 and SIII. 

The ~ I Y U S  of  grcritcst c i i i r l  l eus t  p r c c i p i t n t i o i z  for October are 
given in tlie REVIEW for October, 1890. Tlie precipitation 
for the current nioiith was the greatest 011 record a t :  San 
Antonio, 6.04; C o r p s  Clliristi, 4.13. It was the least on 
record oiily a t  : Rochester, 0.5s. 

The d i i i r i i o l  vrcricct [ o i l ,  as shown by tables of hourly means 
o f  the total precipitation, deduced from self-registering gauges 
kept a t  the regular statiuiis of the Weather Bureau, is not 
II( nv tnlmlated. 

The ciirreti t d e p r t u w s  from the normal precipitation are 
given in Tahle I, which shows that precipitation was in ex- 
cess in the Cniiadiaii Maritime Provinces, the west Gulf and 
SJlltht?rn Plateau stationfi. It was generally deficient else- 
\\ hrrr. The largp excesses were : Halifax, 9.6 ; Charlotte- 
town, 5.9; Port Ends, 5.4; Pensacola and fiydney, 3.5; Qne- 
hec, 2.2. The large deficits were: Key West, 3.3; Jupiter, 
2.2 : Alpna ,  3.0; Raleigh and Charleston, 2.8; C'harlotte, 3.7. 

The ni~rtr!yc' dl']J(7rt7liY for each district is given in Table 
I. By dividing each current precipitation hy its respective 
norinal tlie following corresponding percentages are obtained 
(pr~cipi ta t ioa is in escess when the percentage of the normal 
excretls 100) : 

Aliove the iioriiial: New England, 105; east Gulf, 151; 
\ w b t  Gulf, 156 ; hlissouri Valley, 135 ; niidclle Slope, 139 ; 
southerii Slope ( A~Jileiie), 198 ; southern Plateau, 233 ; south 
Pacific, 357. 

Erlow the iiorninl : Rlicldle Atlantic, 51; south Atlantic, 
60 ; Florida Peiiinsnla, 53 : Ohio Valley aiid Tennessee, 60 ; 
luwer Lake, 45;  llplJI?r Lake, 7 3 ;  North Dakota, 77;  upper 
Mississippi, $9 ; northern Slope, 87 ; middle Plateau, 51 ; 
nortlierii Plateau, C i 8  ; north Pacific, S:! ; iiijcldle Pacific, 81. 

The totnl  ( ( w u m d a t (  (1 iIioitthl!y dc lmrtuws  from normal pre- 
cipitation from January 1 to tlie end of the current month 
nre given in the second column of the following table ; the 
third COlL1111ll gives the ratio of the current accumulated pre- 
cipitation to its nornial value. 
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Miles 
60 
66 
67 
60 
72 
56 
50 
60 
u9 
50 

SNOWFALL. 

The total monthly snowfall a t  each station is given in 
Table 11; its geographical distribution is shown on Chart V. 
This chart also shows the isotherm of minimum 3 2 O  and 
of minimum 40O for the air within the ordinary instrument 
shelter. The former isotherm is an approxiniate limit to 
possible snow, while the latter is an approximate southern 
limit to the regions that  report frost on exposed localities. 

The depth of snoiu on thc groroi t l  a t  the end of the month is 
given in detail in Tal,le 11, and for the winter months is a lm 
shown on Chart VI. The condition of the snow on the 
ground and of the ice in the rivers 011 Rlo~lday of each week, 
is also shown on the weekly charts of the Climate and Crop 
Service, puhlished by the \\’eather Bureau during Decemher 
to March, inclusive. 

Snowfalls of from 13 to 20 inches were reported for 
October in sonthwestern Nebraska, Colorado, and northern 
New Mesico ; 6 to 13 inches in North and South Dakota ; 6 to 
14 inches in nort>liern RIichigan, and light snows or “ traces ” 
in New England, New York, Pennsylvania, Ohio, West Vir- 
ginia, Indiana, Illinois, Wisconsin, Minnesota, Iowa, aiid 
Kansas, as also in the iiiidclle and northern Rocky Mountain 
Plateau Region. 

HAIL. 

The following are the dates on which hail fell in the 
respective States : 

Arizona, 1, 2, 11, 12, 37. Colorado, 7, S, 
9. Illinois, 16, IS, 19, 39. Indiana, 17, 19. Iowa, 9, 38, 29. 
Kansas, 38. Louisiana, 20, 21. Miwiesota, S, 16. Missouri, 
28. Nevada, 27. New Hampshire, 8. New Mexico, 4 ,6 ,7 ,  9, 
13, 13, 21, 31. North Dakota, 27. Oklalionia, 27. Oregon, 31. 
Tennessee, 18. Texas, 19, 31, 28. Utah, 37,2S. Rashington, 
31. 

Arkansas, 20, 23. 

SLEET. 

The following are the dates on which sleet fell in the re- 
spective States : 

Colorado, 29. Illinois, 17, 19. Indiana, 19. Iowa, 17, 30. 
Kansas, 33. Michigan, 6 to 9, 17, 18, 19, 
23, 24. Minnesota, 30, 31. JIontana, 9,27. Nebraska, 6,2P, 
39, 30. New Mexico, 37. New York, 7, 18, 19,31,23. North 
Dakota, 17, 36, 37. Pennsylvania, IS. South Dakota, 17, 38 
to 31. Utah, 37, 28. Washington, 31. West Virginia, 17. 
Wisconsin, 16, 18, 19, 31. 

WND. 
The prevaili?y ‘ ~ u i i ~ l s  for Octoher, 1896, viz, those that  

were recorded most frequently, are shown in Table ’I for the 
regular Weather Bureau stations. 

Massachusetts, 17. 

HIGH WINDS. 

I C f u x i i w m  ? u k d  velocities of 50 miles or more per hour 
were reported during this month a t  regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes ; extreme velocities are gusts of shorter clu- 
ration, and are not given in this table) : 
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s. 
8. 
n. 
ne. 
ne. 
nw. 
ne. 
ne. 
s. 
sw. 

d Stations. 
* 
2 

Block Island, R. I ...... 
Do .................. 
Do ................... 
Do ................... 

Boston Mass ........... 
Chicag;, I11 ............. 

Do. .................. 
Duluth, Minn. .......... 
Eastport, Me ........... 
El Pavo Tex ............ 
Fort Cabby, Wasb ...... 

11 
12 
13 
15 
I f  
29 
90 
90 
2-l 
13 
28 

Wiles 
72 
78 
GS 
51 
50 
69 
51 
55 
58 
50 
60 

__ 

Fort Canby, Wash.. ... 
Do .................. 

Hatteraw, N. C ......... 
Kittyhawk, N. C ....... 

Do .................. 
Do .................. 

Nantucket, Mass. .  .... no .................. 
Tatoosh Island, Wash. 
Winnemuccn, Nev .... 

ne. 
ne. 
ne. 
ne. 
ne. 
8 .  
sw. 

S. 
IIW. 
8. 

ne. 

- 

29 
30 
11 
10 
11 
12 
11 
1:9 
30 
31 

The resultnnt winds, as deduced from the personal observy 
tions niade a t  8 a. m. and S p. ni., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to  each arrow shows the 
numlier of hours that this resultant prevailed, on the assump- 
tion that  each of the morning and evening observations rep- 
resent,s one hour’s durat,ion of a uniform wind of average 
velocit,y. These figures indicate the relative extent to which 
winds from different directions coi~nterbalancecl each other. 

SUNSHINE AND CLOUDINESS. 

The quantity of sunshine, and therefore of heat, received 
Iiy the atmosphere as n whole is very nearly constant from 
year to year, hut the proportion received by the surface of 
the earth depends upon the ahsorption by the atmosphere, 
and varies largely with the distrihution of cloudiness. The 
sunshine is now recorcled automatically a t  20 regular stations 
of the Weather B ~ i r e a ~  I)y its photographic, and a t  25 by its 
thermal effects. A t  one of these stations records are kept by 
Iwth niethucls. The photographic record sheets show the ap- 
parrnt solar tiine, h i t  the thermonietric records show seventy- 
fifth meridian time; for convenirnce the results are all given 
in Table SI for each hour of local mean time. 

Photographic and thermonietric registers give the duration 
of that  intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and hefore sunset, hecause, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun a t  
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table SI, there results 
a complete record of the clearness of the sky from siinrise to 
sunset in the neighborhood of the sun. The twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 
hut is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
nunierous personal observations at all stations during the 
daytime, and is given in the colunin “ average cloudiness ” in 
Table I ; its complement, or percentage of clear sky, is given 
in the last column of Tahle XI. 

COMPARISON O F  DURATIONS AND AREAS. 

The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observer’s personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentqes of area of 
clear sky; the average excess for October, 1896, is 7 per cent 
for photographic and 5 per cent for thermonietric records. 

The details are shown in the following table, in  which the 
statione are arranged according to the greatest possible dura- 
tion of sunshine, and not according to the observed duration 
as heretofore. 


